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(57) The present invention provides a stable percu- 
taneous absorption -type pharmaceutical preparation for 
the percutaneous absorption of basic drugs which does 
not cause a decrease in the cohesive force of the pres- 
sure-sensitive adhesive layer even in the presence of 
sweat components due to perspiration during wear; and 
a process for producing the pharmaceutical preparation . 
The percutaneous absorption -type pharmaceutical 
preparation comprises a substrate and, superposed on 



one side thereof in this order, a pressure-sensitive ad- 
hesive layer (A) comprising a pressure-sensitive adhe- 
sive and a basic drug and a pressure-sensitive adhesive 
layer (B) comprising a pressure-sensitive adhesive 
crosslin ked with a crossiinking agent which is other than 
an organometallic compound, metal alcoholate, and 
metal chelate compound. 
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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates to a percutaneous absorption-type pharmaceutical preparation for percutane- 
ously administering a basic drug and a process for producing the same. 

BACKGROUND OF THE INVENTION 

[0002] Various patch type pharmaceutical preparations including poultices and tape preparations are recently being 
developed as percutaneous absorption-type pharmaceutical preparations for administering a drug to the living body 
through the skin. Of these preparations, tape preparations containing a drug which exerts a systemic pharmacological 
action are especially attracting attention. For example, percutaneous absorption-type pharmaceutical preparations in 
a tape form which contain any of nitroglycerin, isosorbide dinitrate, various steroidal drugs, non-steroidal drugs, anes- 
thetics, antthypertensive agents, and the like as an active ingredient in the pressure-sensitive adhesive layer were 
proposed, and some of them have come into the market. These percutaneous absorption-type pharmaceutical prep- 
arations employ an acrylic or synthetic-rubber-based pressure-sensitive adhesive containing any of various percuta- 
neously absorbable drugs. Upon mere application to the skin, the drug is constantly absorbed into the body through 
the skin to show an excellent pharmacological action. 

[0003] Percutaneous absorption-type pharmaceutical preparations for the continuous percutaneous administration 
of drugs for treatments for or prevention of various diseases are desired to have sufficient adhesion to the skin and 
give an excellent wear feeling. In addition, the preparations are desired to have such a property that stripping thereof 
from the skin after wear does not result in the trouble in which the adhesive partly remains on the skin surface i e 
the so-called adhes.ve remaining. However, percutaneous absorption-type pharmaceutical preparations heretofore in 
use, in particular, percutaneous absorption-type pharmaceutical preparations for the percutaneous absorption of basic 
drugs, have had a problem that properties of the pressure-sensitive adhesive change during wear and the pressure- 
rnnn-ir 5 adhesive layer tends t0 show a cohesive failure upon stripping, resulting in adhesive remaining 
[0004] On the other hand, a percutaneous absorption-type pharmaceutical preparation, after application to the skin 
blocks up sweat glands in the skin and, as a result, perspiration occurs to cause, e.g., a phenomenon in which sweat 
resides between the skin and the percutaneous absorption-type pharmaceutical preparation. The degree of this per- 
spiration varies considerably depending on the seasons. The sweat of the human being is mostly accounted for by 
water, and excessive perspiration causes the percutaneous absorption-type pharmaceutical preparation to peel off the 
skin or exerts other Influences. The sweat contains various components besides water, such as lactic acid, urea am- 
monia, and inorganic salts. 

[0005] However, it has hitherto been thought that the influences of perspiration are within the range of fluctuations 
attributable to differences among individuals, seasonal differences, etc., and investigations for diminishing the influ- 
ences of perspiration have been directed only toward minor modifications such as property improvements in pressure- 
sensitive adhesives and addition of additives or other ingredients. No sufficient investigation has been made on the 
stability of a percutaneous absorption-type pharmaceutical preparation in relation to sweat components especially 
sweat components other than water. 

SUMMARY OF THE INVENTION 

[0006] An object of the invention is to provide a stable percutaneous absorption-type pharmaceutical preparation for 
the percutaneous absorption of basic drugs which does not suffer a decrease in the cohesive force of the pressure- 
sensitive adhesive layer even in the presence of sweat components due to perspiration during wear and which is free 
from a cohesive failure and resultant adhesive remaining when stripped off. Another object of the invention is to provide 
a process for producing the pharmaceutical preparation. 

[0007] The present inventors made intensive investigations in order to accomplish those objects. As a result they 
have found that in percutaneous absorption-type pharmaceutical preparations containing a basic drug, the lactic acid 
contained in sweat is taken up by the pressure-sensitive adhesive layer under the influence of the basic drug and this 
lactic acid acts on crosslinks in the pressure-sensitive adhesive, which have been formed with a specific crosslinking 
agent, i.e., an organometallic compound, metal alcoholate, or metal chelate compound, to reduce the cohesive force 
of the pressure-sensitive adhesive layer. When this pharmaceutical preparation is stripped off, the reduced cohesive 
force of the pressure-sensitive adhesive layer results in a tendency to cohesive failure and hence causes the phenom- 
enon of adhesive remaining. On the other hand, it has been found that when a crosslinking agent which forms crosslinks 
unsusceptible to the influence of lactic acid (e.g., a polyisocyanate compound) is used for crosslinking a pressure- 
sensitive adhesive containing a basic drug, then the formation of crosslinks is inhibited by the basic drug contained in 
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the adhesive. 

[0008] The inventors have further found that when a pressure-sensitive adhesive layer comprising a basic drug and 
either a pressure-sensitive adhesive crosslinked with a crosslinking agent which is not inhibited from forming crosslinks 
by the presence of the basic drug, e.g., a crosslinking agent such as an organometallic compound, metal alcoholate, 
or metal chelate compound, or an uncrossllnked pressure-sensitive adhesive is formed on one side of a substrate and 
a pressure-sensitive adhesive layer comprising a pressure-sensitive adhesive crosslinked with a crosslinking agent 
which forms crosslinks unsusceptible to the influence of lactic acid, i.e., a crosslinking agent which is other than an 
organometallic compound, metal alcoholate, and metal chelate compound, is formed on that pressure-sensitive adhe- 
sive layer, i.e., on the side to be applied to the skin, then a stable pharmaceutical preparation can be obtained which 
does not cause a decrease in the cohesive force of the pressure-sensitive adhesive layers even when the lactic acid 
in sweat is taken up and which is free from adhesive remaining when stripped off. Thus, the present invention has 
been completed. 

[0009] The invention provides the following. 

[1] A percutaneous absorption-type pharmaceutical preparation which comprises a substrate and, superposed on 
one side thereof in this order, a pressure-sensitive adhesive layer (A) comprising a pressure-sensitive adhesive 
and a basic drug, and a pressure-sensitive adhesive layer (B) comprising a pressure-sensitive adhesive crosslinked 
with a crosslinking agent which is other than an organometallic compound, metal alcoholate, and metal chelate 
compound. 

[2] The percutaneous absorption -type pharmaceutical preparation described in [1] above wherein the pressure- 
sensitive adhesive of the pressure-sensitive adhesive iayer (B) is a pressure-sensitive adhesive crosslinked with 
one or more crosslinking agents selected from the group consisting of polyisocyanate compounds, organic per- 
oxides, melamine derivatives, polyfunctional compounds, amino resins, silane compounds, diol compounds, polyol 
compounds, bisphenol compounds, and sulfides. 

[3] The percutaneous absorption -type pharmaceutical preparation described in [1] or [2] above wherein at least 
one of the pressure-sensitive adhesive layer (A) and the pressure-sensitive adhesive iayer (B) contain a liquid 
plasticizing ingredient. 

[4] The percutaneous absorption-type pharmaceutical preparation described in any one of [1 ] to [3] above wherein 
the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (A) and the pressure-sensitive adhesive 
of the pressure-sensitive adhesive layer (B) have the same composition. 

[5] The percutaneous absorption -type pharmaceutical preparation described in any one of [1] to [4] above wherein 
at least one of the pressure-sensitive adhesive of the pressure-sensitive adhesive iayer (A) and the pressure- 
sensitive adhesive of the pressure-sensitive adhesive layer (B) each are an acryiic copolymer pressure-sensitive 
adhesive. 

[6] The percutaneous absorption-type pharmaceutical preparation described in [5] above wherein the acryiic co- 
polymer pressure-sensitive adhesive of each of the pressure-sensitive adhesive iayer (A) and the pressure-sen- 
sitive adhesive layer (B) comprises a copolymer obtained by copolymerizing from 60 to 98% by weight of at least 
one aikyl (meth)acrylate in which the alkyl has 4 to 12 carbon atoms with from 2 to 40% by weight of at least one 
functionai monomer. 

[7] The percutaneous absorption -type pharmaceutical preparation described in [6] above wherein the functional 
monomer is a monomer having one or more substituents selected from the group consisting of a carboxyl group, 
a hydroxyl group, a sulfo group, an amino group, an amido group, an alkoxyl group, a cyano group, and an acyloxy 
group. 

[8] The percutaneous absorption-type pharmaceutical preparation described in [7] above wherein the functional 
monomer is one or more monomers selected from the group consisting of (meth)acrylic acid, 2-hydroxyethyl (meth) 
acryiate, styrenesuifonic acid, (meth)acrylamide, vinylpyrrolidone, 2-aminoethyl (meth)acrylate, acrylonitrile, 
2-methoxyethyi (meth)acrylate, and vinyl acetate. 

[9] A process for producing a pharmaceutical preparation of the percutaneous absorption-type which comprises: 

(1) a step of forming a pressure-sensitive adhesive layer (A) comprising a pressure-sensitive adhesive and a 
basic drug on one side of a substrate; and 

(2) a step of crosslinking a pressure-sensitive adhesive with a crosslinking agent which is other than an orga- 
nometallic compound, metal alcoholate, and metal chelate compound in the absence of any basic drug to 
obtain a crosslinked pressure-sensitive adhesive and forming a pressure-sensitive adhesive layer (B) com- 
prising the crosslinked pressure-sensitive adhesive on the pressure-sensitive adhesive iayer (A). 
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DETAILED DESCRIPTION OF THE INVENTION 

[0010] The invention will be explained below in detail. 
* no^lamc^rivTm^H ^ US6 ?, th6 percu,aneous Absorption-type pharmaceutical preparation of the invention is 

DlasJS IT I T' * ' S P referab ' y madS °' 8 material Wh,ch preven,s ,he dru 9 and 0 *er additives (e.g., 
through! T, . abSOrptl0n accelerator), incorporated in the pressure-sensitive adhesive layers from passing 

SZ^ST" S 1 9 T 9 ° Ut fr ° m bSCk S ' de l ° reSU " 9 d6Crease in conlenl ' Namel * the ^ale * 
preferably made of a material impermeable to these ingredients 

io £° 12 i, ** a ™ pies , of the *ub»trate include films of single materials, such as films of polyesters (e.g polyethylene 
Sd It 6)) ' r^TJ^ (e ' 9 - ny, ° nS) ' P ° ly0,efinS (e ' 9 ' ■ and polypropylene"), P oiy(vinyth7orie) ptes 

ZZEZSSS* P ' aS,iCiZed Viny ' acetate/vinyl ch ' oride -Polymers, poly(vinylidene chLde), ethyleneSnyl 

Dofv TJT° ym6 H ' ° SG aCGtate ' Gthyl Ce " U,0Se ' ^^hyl acrylate copolymers, polytetrafluoroethylene 
Elm™ 'onomer resins and metal foils, e.g., aluminum foils. Examples thereof further include laminated 

films comprising a combination of two or more of these films. 

15 JtT thiGkn f SS ° f the substrate is not Particularly limited. However, from the standpoint of not impairing soft 

t o 25 ^ ^WonUtZ^ PharmaCeUtiCa ' Preparati0n ' * ha thickness is genera.iy fL 1 

ETntL SUbS ! rate pr u eferab,y has a P° rous laminated thereto so as to improve the anchoring (adhesion) of 
* on ^Zus^m side '° *" *" ° aM ' *" -sensitive adhesive layers are formed 

[0015] Examples of this porous film include papers, woven fabrics, nonwoven fabrics, and mechanically perforated 

.J,* 16 press ( u u re - sensitive adhesive to be used in the pressure-sensitive adhesive layer (A) is not particularly 

- oTefsure i 88 r Pressure - sensitive adhesive properties at ordinary temperature. However acryiic copolymer 

- pressure-sensitive adhes.ves are preferred from the standpoints of adhesion to the skin, drug solubility, drug stability 

?he Jntrl e T re ~ SenSme adh6SiVe ° r 3 comb,natton of *"> ° r ™re pressure-sensitive adhesives may be used! 
vmti Z »t > ymSr P L e ? SUre - sensitive adhesives are not particularly limited, and examples thereof include copol- 
hlin ml M ( meth ) acr y'ata with at least one functional monomer. The term functional monomer"' as 

» £Sto^L^,"«r .T° n0 -H ^ ? aV ' n ^ at ' eaSt ° ne unsaturated doub,e bond the molecule and further having a 
mourns SLhiJ L ^ The copo| V mers of at least one alky, (meth)acrylate with at least one functional 

Z ZTnZ or y , are COpolymers obtelned by copolymerizing from 60 to 98% by weight, preferably from 65 to 97% 
ZZZ\n n T ^ ^ with from 2 to 40% by weight, preferably from 3 to 36% by weight, of at 

east one functional monomer (provided that the sum of the monomers is 1 00% by weight) 

5 «r hrILh E H amP ' eS ° f ^ ^ ^ meth ) ac ^ ate include the esters obtained from acrylic or methacrylic acid and linear 

alky! group has 4 to 12 carbon atoms. 
SrSL h P ^^ eXar " PlSS ° f the alky ' ( met h)acrylate include butyl (meth)acrylate, pentyl (meth ) acrylate, hexyl (meth) 
S doJlX? (m t f b)a 7 late - ^ (meth)acryiate, nonyl (meth)acrylate, decyl (meth)acrylate, undecyl (meth)acr- 
ylate, dodecyl (meth)acrylate, and 2-ethylhexyl (meth)acrylate. 

» EI th™i P ' eS , ° f f ^ Cti0 u nal "^nomer include functional monomers having at least one unsaturated double 

of 11 , T ?° , „ haVin9 ° ne ° r m ° re funCtional 9 roups selected . for example, from the group consisting 

of Z ?H I- V • ' amin °' amid °' a ' kOXyl ' Cyan °' and acy,oxy 9 rou P s as or in a side chain. Specific examples 
of the functiona monomer include alkoxyl-modified alky! (meth)acrylate monomers obtained by modifying the alkyl 

ethoxvW fi a ,7h^ (meth) . aCfy,ate Witba linear or bra nched alkoxyl group having 1 to 4 carbon atoms (e.g., methoxy or 
v£Z Un^LTl 9 ,' 2 -™* h0XV& y (meth)acrylate and 2-ethoxyethyl (meth)acrylate), acrylonitrile, vinyl acetate, 
i P V y Pym " d ° neS (S 9 ' N - vin yl-2-Pyrrolidone), vinylcaprolactam, (meth)acrylic acid, 2-hydroxyethy 
S ^ e ' $tyreneSUlf0niCacid 

monnL J k ky ' (n \ e,h , )acryla t es ma V be used alone or in combination of two or more thereof, and those functional 
monomers may be used alone or in combination of two or more thereof. 

and^Lii,?^' 68 ° f , aCn l' iC copolymer Pressure-sensitive adhesives include copolymers of 2-ethylhexyl acrylate 

hell 7™, t ' °T?T S ° f 2 - ethylhex y' acr y'ate, N-vinyl-2-pyrrolidone, and acrylic acid, and copolymers of 2-ethyi- 
hexyl acrylate and 2-hydroxyethyl acrylate. y 

SnfS l" q r id p ' astici2in 9 'rigredient may be incorporated into the pressure-sensitive adhesive layer (A). 
Smniti J 1? 1 P ' asticizin 9 in gredient is not particularly limited as long as it is liquid at ordinary temperature and 
£E5f WhTn ^ P ^ eS | SU : e - sensitive adhesive to be used (e.g„ an acrylic copolymer pressure-sensitive adhesive). 
[0024] When a hquidplasticizing.ngredient compatible with the pressure-sensitive adhesive (acrylic copolymer pres- 
JZZZ T T T B) ' S i , nCOrP ° rated int ° the Prassure-sensitive adhesive layer and blends with the pressure -sen- 
to nl^tlif th (acryllcc °P 0| y me rpressure-sensitive adhesive) to form astable homogeneous mixture, then itfunctions 
to plasticrze the pressure-sensitive adhesive layer. The liquid plasticizing ingredient can be incorporated also for the 
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purpose of further enhancing drug solubility in the pressure-sensitive adhesive. 

[0025] The amount of the liquid plastlcizing ingredient to be incorporated is generally from 1 0 to 200 parts by weight, 
preferably from 25 to 1 50 parts by weight, per 1 00 parts by weight of the pressure-sensitive adhesive. When the amou nt 
of the liquid plasticizing ingredient incorporated is 1 0 parts by weight or larger, preferably 25 parts by weight or larger, 

5 per 1 00 parts by weight of the pressure-sensitive adhesive, sufficient effects are assured with respect to plasticization , 
drug solubility, eLc. When the amount of the liquid plasticizing ingredient incorporated is 200 parts by weight or smaller, 
preferably 150 parts by weight or smaller, per 100 parts by weight of the pressure-sensitive adhesive, the pressure- 
sensitive adhesive layer can be prevented from having an excessively reduced cohesive force and, hence, from arous- 
ing troubles such as adhesive remaining on the skin surface after stripping. 

10 [0026] Examples of the liquid plasticizing ingredient include esters of fatty acids having 12 to 16 carbon atoms, 
monoglycerides of fatty acids having 8 to 1 0 carbon atoms, esters of dibasic acids having 6 to 10 carbon atoms, and 
nonionic surfactants. Such liquid plasticizing ingredients can be used alone or in combination of two or more thereof. 
[0027] Although the pressure-sensitive adhesive in the pressure-sensitive adhesive layer (A) may be an un- 
crosslinked pressure-sensitive adhesive, it is desirable to crosslink the adhesive by an appropriate crosslinking tech- 

15 nique especially when a liquid plasticizing ingredient is incorporated. Crosslinking can impart a moderate cohesive 
force to the pressure-sensitive adhesive layer. 

[0028] Crosslinking reactions generally include physical crosslinking by ultraviolet irradiation, electron beam irradi- 
ation, and the like and chemical crosslinking with crosslinking agents such as poly isocyan ate compounds, organic 
peroxides, organometallic compounds, metal alcoholates, metal chelate compounds, and polyfunctional compounds. 
20 in the invention, however, the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (A), which contains 
a basic drug, and the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (B), which will be described 
later, differ in the method of crosslinking. 

[0029] For the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (A), which contains a basic drug , 
crosslinking agents reactive with the basic drug, such as, e.g., poiyisocyanate compounds, cannot be used because 
25 the basic drug inhibits these crosslinking agents from forming crosslinks. It is therefore necessary that the pressure- 
sensitive adhesive of the pressure-sensitive adhesive layer (A) be crosslinked by a crosslinking treatment in which 
crosslink formation is not inhibited by the presence of the basic drug. 

[0030] Consequently, for crosslinking the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (A), 
use may, for example, be made of: crosslinking treatments with a crosslinking agent which is not inhibited from forming 

30 crosslinks by the basic drug, such as, e.g., an organometallic compound (examples of which include zinc acetate, and 
zinc ammonium glycinate), a metal alcoholate (examples of which include tetraethyl titanate, tetraisopropyl titanate, 
aluminum isopropylate, and aluminum butylate), or a metal chelate compound (examples of which include diisopropoxy 
bis(acetylacetone)titanate, tetraoctylene glycol titanate, aluminum isopropylate, (ethyl acetoacetate) aluminum diiso- 
propylate, aluminum tris (ethyl acetoacetate) , and aluminum tris (acetylacetonate)) ; physical crosslinking treatments 

35 with ultraviolet irradiation or electron beam irradiation; or the like. Such crosslinking techniques may be used alone or 
in combination of two or more thereof. 

[0031] The drug to be contained in the pressure-sensitive adhesive layer (A) is not particularly limited as long as it 
is a basic drug capable of being percutaneously absorbed. Examples thereof include heterocyclic derivatives which 
are not in the form of a pharmacologically acceptable salt but in a free form and have within the drug molecule at least 
40 one member selected from carboxylic acid derivatives, amino acid derivatives, amine derivatives, amic acid derivatives, 
aromatic amine derivatives, and a nitrogen atom. 

[0032] Specific examples of the drug to be contained in the pressure-sensitive adhesive layer (A) include metoprolol, 
propranolol, azelastine, diazepam, clonidine, bisoprolol, pindolol, ifenprodil, and metoclopramide. 
[0033] The basic drug can be incorporated into the pressure-sensitive adhesive layer (A) in the form of a solution or 
45 dispersion. 

[0034] The basic drug to be contained in the pressure-sensitive adhesive layer (A) may be either a systemic drug 
or a topical drug. 

[0035] Examples of the systemic drug include corticosteroids, analgetic anti-inflammatory agents, hypnotic seda- 
tives, tranquilizing agents, antihypertensives, hypotensive diuretics, antibiotics, anesthetics, antibacterials, antifungal 
50 agents, vitamins, coronary vasodilators, antihistaminics, antitussives, sexual hormones, antidepressants, cerebral va- 
sodilators, antiemetics, antitumor agents, and biodrugs. Examples of thetopical drug include topical anesthetics, dental 
antibiotics, bactericidal disinfectants, infection preventive/therapeutic agents, anti-inflammatory agents, and adrenal 
cortex hormones. 

[0036] The content of the basic drug in the pressure-sensitive adhesive layer (A) is in the range of generally from 
55 0 .2 to 80% by weight, preferably from 1 to 60% by weight, based on the whole weight of the pressure-sensitive adhesive 
layer (A). 

[Q037] The pressure-sensitive adhesive to be used in the pressure-sensitive adhesive layer (B) is not particularly 
' limited as long as it has pressure-sensitive adhesive properties at ordinary temperature. However, acrylic copolymer 
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^ZX^ZSTr! " Standpoints of adhesion to the skin, drug solubility, drug stability, 

S^^^!!^!^ Pressure-sensitive adhesive or a combination of two or more pressure sensitive 
Se^m arT J ^ /, ZT , -7 w C ° p °' ymer P^ssure-sensitive adhesives for use in the pressure-sensitive adhesive 

^ZZS^SSTS^ eX r mP,6S th6re0f inC ' Ude C0 P°'y msrs of at one alky, (meth)acrylate with 

oZTilZlZT T I Copo, y mers of at least one alky, (meth)acrylate with at least one functional mon- 
wZhf n «m y C0P t V ™ rS ° btained by c °P 0| y me ^ing from 60 to 98% by weight, preferably from 65 to 97% by 
* J T l T e a ' kyl (meth ) acr V |ale wilh "™ ^ to 40% by weight, preferably from 3 to 35% by weight of at 
So? 1 tl0na ' monomer (P rovided that the sum of the monomer is 1 00% by weight) 

or br!n C h!H a nH^ S ^ ^ ^ (meth > ac ^ iate include the asters obtained from acrylic or methacrylic acid and linear 
SSST^SSr^' "T^f 1 ° r terti8,y a ' COh0lS in WhiCh the a,kyl 9 rou P has 4 to 12 c «*°n atoms. 

nerefnabove w ZSS*t? a ' ky ' (meth)aCrylate inclUde the same (meth)acryiates as those enumerated 
neremaDove with regard to the pressure-sensitive adhesive layer (A) 

bon 4 d 0 in theZleil°lnd e fur ti0 h na ' m ° n ° mer inC ' Ude fUnCti ° na ' m ° n ° merS haVing at leaSt ° ne ""saturated double 
of carboLv! ZZl t haVln 9 one or more f ^iona! 9™P* selected, for example, from the group consisting 

o Z funion ^ ' • a T°' amld °' a ' kOXyl ' Cyan °' and aCyl0X y 9 rou P s as or in a side c ^n. Specific examples 
of the unctiona monomer mclude alkoxyl-modified alkyl (meth)acrylate monomers obtained by modifying the alkvl 

eZx'vWsu^h a ( TT ) r yl 2 e With a , ,inear or branched «'^o>cyl group having 1 to 4 carbon atoms (e.g^. methoxy o" 
ethoxy) (such as, e.g., 2-methoxyethyl (meth)acrylate and 2-ethoxyethyl (meth)acrylate), acrylonitrile vnvl acetate 

Z M r ° P 7t ': iny ' PyrrOlid0neS (e g " N - vin y'-2-Pyrrolidone), viny.caprolactam. (meth acryTc add 2-hylxyXi 
tk ' S 7 renesulfonic acid - (meth)acrylamide, and 2-aminoethyl (meth)acrylate nydroxyethyl 

monomerl mav t^J^S^T "V* ^ ° r combinati ° n °f ^o or more thereof, and those functional 
monomers may be used alone or in combination of two or more thereof 

S. 0 ht«L EXa Tf l6S ° f thS aCryli ° c °P°'y mer Pressure-sensitive adhesives include the same acrylic pressure-sensitive 
adhesives as those enumerated hereinabove with regard to the pressure-sensitive adhesive layer (A) 
m Pressure-sensitive adhesive of the pressure-sensitive adhesive layer B , a crosslinking 

to Pnth™ „ 1 organometallic compound, metal alcoholate, and metal chelate compound may be used 

In other words, the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (B) is substantialfv devofd of 

tZ an ral a met C ai,7° Und ' T T™*' ^ E **^ ^ eS2KS£SS2 

organic peroxidT mlmK ' ? ^ ^T^' 8nd metal Che ' ate C ° mp0Und include P^ocyanate compounds, 
JoW cZZ^ bilh Jn n, V9S ' P0ly ^ unct,0nal compounda, amino resins, silane compounds, dio. compounds 

of lid or more tS'reo f COmP ° UndS ' and SU,fides - These ^oss.inking agents may be used alone or in combination 

!w^?LnL he prassure - sensitive ad hesive layer (B) contains no basic drug just after the production thereof However 
hes ve^ adheSiVe l9yer W> Whicn contains a ba - on the pre^u^ZS 

t^oo^ZSLTZtT^ H Til H 9radiSnt iS f ° rmed aPd the drU9 m0V6S int0 the superposed layers due to 
Result duet thfin' u /? ? S P harmaceutical Preparation comes to have a uniform drug concentration. As 

facS Jci I h k baS ' C dm9 WhiCh haS m0Ved int0 the Pressure-sensitive adhesive layer (B), the 

aver I Tease wZ th" ^ pers P iration durin 9 is taken up by the pressure-sensitive adhesive 

layer. In case where the pressure-sens.tive adhesive in the pressure-sensitive adhesive layer (B) has been crosslinked 

ta' en an uo°bv a t n h 0meta,liC C ° mP ° Und ' a,C ° n ° late ' °" ™™ M ° COm P OUnd as a cro «ng i^TS^S 
cohes,^ wee D f hr 11 ' 6 ' 86 " 8 6 '^"^ ' ay6raCtS °" Cr ° SS ' inkS ° f the Pressu re-sensitive adhesive to reduce the 

prep 1^^^?^ ' ayer and th6reby CaUSS 3 C ° heSiVe fai ' Ure When the Pharmaceutical 
Stwht ta ^ * T ft th ' S ' P ressure - se n3itive adhesive of the pressure-sensitive adhesive layer 

in oS^^^Sr„f e ° be , aPPli f d t0 Skin " " Cr ° SSlinked With a —'-king agent which is other than 
ration ce ^ be oh 7217 h- ?T a ' COholate ' and metal delate compound. Thus, a stable phamiaceutical prepa- 
even whin th , ^ ^ P ressure - se nsitive adhesive layer does not cause a decrease in cohesive force 

result!, ,Hh ° 30 COnt T ed in SWSat iS t3ken UP thereby ' and which is hence free from a cohesive failure and 
resultant adhesive remaining when stripped off. 

and^LLm sTnliw hk Cr ° SS u" king a9ent t0 bS 8dd6d VadeS dependin9 on the kinds of the crosslinking agent 
and pressure-sensitive adhesive. However, the amount thereof is generally in the range of from 0 01 to 2 parts bv 

croSLS 6 "'^ fr ° m 0 03 10 1 5 partS by Wei9ht ' per 1 00 ^ b V weight of the pressure-sensitive i Idhes^e to be 
Si P ' aStiCi 5 ing ingredient may be contained in the pressure-sensitive adhesive layer (B). The liquid plas- 

pressu"^ T^Xel^TT^ T* " 1009 " " " ^ at 0rdlnary temperatUre and compatible with" he 
nZl, re ; S h 6ns,tlve ad hesive to be used (e.g., an acrylic copolymer pressure-sensitive adhesive) 

^ qen^l^ri?te ^!? U,d rt P, r Cb '- n S in9redient l ° bS incor P° rated in the Pressure-sensitive adhesive layer 
(B) is generally from 10 to 200 parts by weight, preferably from 25 to 150 parts by weight per 100 parts bv weiaht of 

the pressure-sensitive adhesive. When the amount of the liquid piasticizing ingredient inlorpo^TlO p^ 
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weight or larger, preferably 25 parts by weight or larger per 100 parts by weight of the pressure-sensitive adhesive, 
sufficient effects are obtained with respect to plasticization, drug solubility, etc. When the amount of the liquid plasticizing 
ingredient incorporated is 200 parts by weight or smaller, preferably 1 50 parts by weight or smaller, per 1 00 parts by 
weight of the pressure-sensitive adhesive, the pressure-sensitive adhesive layer can be prevented from having an 
5 excessively reduced cohesive force and, hence, from arousing troubles such as adhesive remaining on the skin surface 
after stripping. 

[0048] From the standpoints of preventing deiamination at the interface between the pressure-sensitive adhesive 
layers (A) and (B) after the bonding of the two pressure-sensitive adhesive layers, accelerating the movement of the 
drug from one to the other pressure-sensitive adhesive layer, and improving adhesion between the two pressure- 
10 sensitive adhesive layers, it is preferred that the pressure-sensitive adhesive of the pressure-sensitive adhesive layer 

(A) and the pressure-sensitive adhesive of the pressure-sensitive adhesive layer (B) should have the same composi- 
tion. The term "same composition" implies that the pressure-sensitive adhesives are of the same kind or that when 
two or more kinds of pressure-sensitive adhesives are used, the two layers are equal in the kinds of pressure-sensitive 
adhesives and in the proportions thereof. 

15 [0049] The thicknesses of the pressure-sensitive adhesive layer (A) and pressure-sensitive adhesive layer (B) are 
such that the total thickness of the pressure-sensitive adhesive layer (A) and the pressure-sensitive adhesive layer 

(B) superposed thereon is generally from 20 to 200 jxm, preferably from 40 to 150 ^.m, from the standpoints of appli- 
cability to the skin and strippability. Although the pressure-sensitive adhesive layer (A) and pressure-sensitive adhesive 
layer (B) each may have any desired thickness, the ratio of the thickness of the pressure-sensitive adhesive layer (A) 

20 to that of the pressure-sensitive adhesive layer (B) is generally from 1 :1 to 20:1 , preferably from 2:1 to 15:1 . 

[0050] Additives may be incorporated into each of the pressure-sensitive adhesive layer (A) and pressure-sensitive 
adhesive layer (B) according to need. Examples thereof include antioxidants, various pigments, various fillers, stabi- 
lizers, drug dissolution aids, and drug dissolution inhibitors. 

[0051 ] The percutaneous absorption -type pharmaceutical preparation of the invention can be produced, for example, 
25 by a process comprising the following steps (1) and (2). 

[0052] Namely, the pharmaceutical preparation can be produced through: 

step (1) of forming a pressure-sensitive adhesive layer (A) comprising a pressure-sensitive adhesive and a basic 
drug on one side of a substrate; and 
30 step (2) of crosslinking a pressure-sensitive adhesive with a crossiinking agent which is other than an organome- 

tailic compound, metal alcoholate, and metal chelate compound in the absence of any basic drug to obtain a 
crosslinked pressure-sensitive adhesive and forming a pressure-sensitive adhesive layer (B) comprising the 
crosslinked pressure-sensitive adhesive on the pressure-sensitive adhesive layer (A). 

35 [0053] In step (1 ), a pressure-sensitive adhesive layer (A) can be formed, for example, by a method which comprises 
dissolving or dispersing a pressure-sensitive adhesive (e.g., an acrylic copolymer pressure-sensitive adhesive) and a 
basic drug in a solvent ordispersion medium optionally together with acrosslinking agent, a liquid plasticizing ingredient, 
and other additives, applying the resultant solution or dispersion to one side of a substrate, and drying the coating to 
form the pressure-sensitive adhesive layer (A). An alternative method is that comprising applying the solution or dis- 

40 persion to a separator (e.g., a polyester film treated with a releasant), drying the coating to form a pressure-sensitive 
adhesive layer, and then transferring the pressure-sensitive adhesive layer to one side of a substrate to form the 
pressure-sensitive adhesive layer (A) . 

[0054] In step (2), a pressure-sensitive adhesive layer (B) can be formed, for example, in the following manner. A 
pressure-sensitive adhesive (e.g., an acrylic copolymer pressure-sensitive adhesive) and a crosslinking agent which 

45 is other than an organometallic compound, metal alcoholate, and metal chelate are dissolved or dispersed in a solvent 
or dispersion medium optionally together with a liquid plasticizing ingredient and other additives. The resultant solution 
or dispersion is applied to one side of a separator (e.g., a polyester film treated with a releasant) and the coating is 
dried to form a pressure-sensitive adhesive layer comprising a crosslinked pressure-sensitive adhesive. Thereafter, 
this pressure-sensitive adhesive layer is bonded to the pressure-sensitive adhesive layer (A) by a known method so 

50 that the pressure-sensitive adhesive layers come into direct contact with each other. Thus, the pressure-sensitive 
adhesive layer (B) can be formed. As the separator, the release sheet which will be described later may be used. 
[0055] The solvent or dispersion medium to be used for forming the pressure-sensitive adhesive layer (A) is not 
particularly limited, and can be selected from solvents or dispersion media ordinary used for pressure-sensitive adhe- 
sives while taking into consideration the kind of the pressure-sensitive adhesive, reactivity with the drug, etc. Examples 

55 thereof include ethyl acetate, toluene, hexane, 2-propanol, methanol, and ethanol. 

[0056] The solvent or dispersion medium to be used for forming the pressure-sensitive adhesive layer (B) is not 
particularly limited, and can be selected from solvents or dispersion media ordinary used for pressure-sensitive adhe- 
sives while taking into consideration the kind of the pressure-sensitive adhesive, reactivity with the crosslinking agent, 
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10 



15 



20 



25 



30 



35 



mn'™ 3 inC ' Ude 8thyl aC8tate ' toluene ' hexane ' 2-propanol, methanol, and ethanol 
nrodSt J th^ maCeU,,Cal pre P arati ° n ° btained thr ° Ugh StepS (1 > and < 2 > is a la y ered P roduct which, just after the 
(A» aS a dm S »ZZt " ^T^ 9 P ressure " sensitive 'ayer (pressure-sensitive adhesive .ayer 

Sc I a drug " free Pressure-sensitive adhesive layer (pressure-sensitive adhesive layer(B)). However in order for 

pr«n Spavin! r ^ " 3 PhamiaCeUt,Cal preparatio ". * * made to be a ^Z^ZTjZ 

ZZZTZh I f ? ? " Concentralion - Dru 9 movement from one to the other superposed layer may be 

S22SZl^ Bd Pr °? UCl COmPriSin9 P ressur « adhesive layer ^ and the pressure- 
sensitive adhesive layer (B), for example, at a certain constant temperature 

posed side ofthe ^.l^^T" abS ° 'P" 0 "^ 6 Pharmaceutical preparation of the invention that the ex- 

an^cat on 2 h« 1^ ^ ' (B) be ° 0Vered and protected with a release s h^t until Just before 

before 1. an Hh h release , sheet is stri PP ed °« to expose the pressure-sensitive adhesive layer surface just 
pa^cuZ'Sed J amaCe t U tlCa ' preparation is a PP |ied * the skin to administer the drug. The release sheet is not 
21 f h ^ T eaSHy StriPPSd fr ° m thG P ress ^^ensitive adhesive layer just before use. For 
latere Ye T h f h / ' P °' yeSter ' P ° ly(Viny ' Ch '° ride) ' P^WWen* chloride), polyethylene terephtha- 

la e), or the like ,n which the side to be in contact with the pressure-sensitive adhesive layer has been treated with a 
• .cone, or of a laminated film obtained by laminating a polyolef in to wood-free paper or glassine paper The ht^ness 
of the release sheet is generally 1 ,000 urn or smaller, preferably from 30 to 200 jun 

Hmifed E^mlTt e h ° f ? e ™ taneoU8 absor P tion -tyPe pharmaceutical preparation of the invention is not particularly 
limited. Examples thereof include tape forms and sheet forms 

onTJ kinTTnf ITh! ^ absorption-type pharmaceutical preparation of the invention varies depending 

^J^&^ESZ!?^ " W ? 9ht ' and C ° nditbn ° f thS Pati6nt ' 6tC ' UsUal,y ' however ' t^ dose for an 
applied to an are of from^n 1 no P 2 reparat !° n Containin 9 from 1 to 500 ">9 <* a percutaneously absorbable drug is 
mninV -r 1 to 1 00 c m 2 and about from once per day to once per 7 days 

[0061 The invention will be explained below in more detail by reference to Examples, Comparative Examples and 
Preparation of Acrylic Copolymer Pressure-Sensitive Adhesives: 

Si acetatetonr^STn^T' 95 * acr V late was ^polymerized with 5 parts of acrylic aoid 

^^^^:^^° iymer Pre — "ive adhesive (hereinafter referred to as "acrylic copoi- 

f^Lu^nTJn^ " S at ™ sphere ' 72 P arts of 2-ethylhexyl acrylate was copolymerized with 25 parts of N-vinyl- 

(htSSerreferred T* % T "*! ethy ' '° pnpan ™ ^ C0 ^™ r P-sure-sensitive adhesive 

(Hereinafter referred to as "acrylic copolymer pressure-sensitive adhesive (b)") 

ELI 0 T ' me lf S atmosphere ' 60 P arts of 2-ethylhexyl acrylate was copolymerized with 10 parts of 2-hydrox- 

Z e nZZlTTy tV 7 l " 6thyl aC6tatet0 PrSPare an -Vliccopoiymerpressure-sensitive adhesive 

(nereinafter referred to as "acrylic copolymer pressure-sensitive adhesive (c) n ). 
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55 



tainta 46 ^ 'f T 7 {pressure ' se ^ e adhesive solution forpressure-sensitive adhesive layer (A)) con- 
S l H t ^Polymer pressure-sensitive adhesive (a), 4 parts of metoprolol, 50 parts of isopropy myr- 
a ami h / aCet °* M ^™»™ diisopropylate was applied to the no'nwoven-fabric side'of 
a animated film composed of a nonwoven polyester fabric (basis weight, 12 g/m*) and a polyester film (2 urn thick) in 

10 M & ******* ° f *° m * ^ ^ ^ WaS dded *° a 

S 47 A J S 3 f 6 tate , SOluti0 ? (P^ssure-sensitive adhesive solution forpressure-sensitive adhesive layer (B)) con- 

ana e "fSSSS hi Sn ^^'T^ pressure - sensit ive adhesive (a), 52.1 part of I PM, and 0.2 parts of a polyisocy- 

a oc Ivf terT 7 ??m thf^ } ' manUfactured ^ Ni PP° n Polyurethane Co., Ltd.) was applied to a release sheet made of 

to fn J Q ( ^ SUCh an am ° Unt 33 10 reSUlt in a thickness of 40 P- m on 3 d ^ basis. The coating was dried 

to form a pressure-sensitive adhesive layer (B). a 

[m 6 so thatteT 6 ^' P r6ssure - sensitive adhesive layer (A) was bonded to the pressure-sensitive adhesive layer 
(B) so that these adhesive layers came into direct contact with each other. Thus, a percutaneous absomtion-tvpe 

for 4^ W f Pr ° dUCed - After the production ' this Pha-aceutica, preparation Z tZToZ 

for 48 hours for the purposes of accelerating crosslinking and accelerating drug movement from one to the other layer. 



8 



EP1 369 112 A1 

EXAMPLE 2 

[0068] A percutaneous absorption-type pharmaceutical preparation was produced in the same manner as in Example 
1, except that (ethyl acetoacetate)aluminum diisopropylate was not incorporated into the pressure-sensitive adhesive 
s solution for pressure-sensitive adhesive layer (A). After the production, this pharmaceutical preparation was heated at 
70°C for 48 hours as in Example 1 . 



EXAMPLE 3 



10 [0069] A percutaneous absorption-type pharmaceutical preparation was produced in the same manner as in Example 
1 , except that the pressure-sensitive adhesive solutions were applied in such respective amounts as to give a pressure- 
sensitive adhesive layer (A) having a thickness of 60 u.m on a dry basis and a pressure-sensitive adhesive layer (B) 
having a thickness of 20 jim on a dry basis. After the production, the pharmaceutical preparation was heated at 70°C 
for 48 hours as in Example 1. 



15 



EXAMPLE 4 



[0070] An ethyl acetate solution (pressure-sensitive adhesive solution for pressure-sensitive adhesive layer (A)) con- 
taining 45 parts of acrylic copolymer pressure-sensitive adhesive (b), 1 0 parts of propranolol, 45 parts of IPM, and 0.3 

20 parts of (ethyl acetoacetate)aluminum diisopropylate was applied to the nonwoven-fabric side of a laminated film com- 
posed of a non woven polyester fabric (basis weight, 12 g/rn 2 ) and a polyester film (2 um thick) in such an amount as 
to result in a thickness of 40 am on a dry basis. The coating was dried to form a pressure-sensitive adhesive layer (A). 
[0071] An ethyl acetate solution (pressure-sensitive adhesive solution for pressure-sensitive adhesive layer (B)) con- 
taining 50 parts of acrylic copolymer pressure-sensitive adhesive (b), 50 parts of IPM r and 0.3 parts of a polyisocyanate 

25 (C/HL, manufactured by Nippon Polyurethane Co., Ltd.) was applied to a release sheet made of a polyester (75 u,m 
thick) in such an amount as to result in a thickness of 40 ujn on a dry basis. The coating was dried to form a pressure- 
sensitive adhesive layer (B). 

[0072] Subsequently, the pressure-sensitive adhesive layer (A) was bonded to the pressure-sensitive adhesive layer 
(B) so that these adhesive layers came into direct contact with each other. Thus, a percutaneous absorption-type 
30 pharmaceutical preparation was produced. After the production, this pharmaceutical preparation was heated at 70°C 
for 48 hours for the purposes of accelerating crossiinking and accelerating drug movement from one to the other layer. 



EXAMPLE 5 

35 [0073] A percutaneous absorption -type pharmaceutical preparation was produced in the same manner as in Example 
4, except that (ethyl aceto acetate) aluminum diisopropylate was not incorporated into the pressure-sensitive adhesive 
solution for pressure-sensitive adhesive layer (A). Afterthe production, this pharmaceutical preparation was heated at 
70°C for 48 hours as in Example 4. 



40 EXAMPLE 6 



[0074] An ethyl acetate solution (pressure-sensitive adhesive solution for pressure-sensitive adhesive layer (A)) con- 
taining 50 parts of acrylic copolymer pressure-sensitive adhesive (c), 10 parts of azelastine, 40 parts of IPM, and 0.3 
parts of (ethyl acetoacetate)aluminum diisopropylate was applied to the nonwoven-fabric side of a laminated film com- 

45 posed of a nonwoven polyester fabric (basis weight, 1 2 g/m 2 ) and a polyester film (2 thick) in such an amount as 
to result in a thickness of 60 urn on a dry basis. The coating was dried to form a pressure-sensitive adhesive layer (A). 
[0075] An ethyl acetate solution (pressure-sensitive adhesive solution for pressure-sensitive adhesive layer (B)) con- 
taining 55.6 parts of acrylic copolymer pressure-sensitive adhesive (c), 44.4 parts of IPM, and 0.3 parts of a polyiso- 
cyanate (C/HL, manufactured by Nippon Polyurethane Co., Ltd.) was applied to a release sheet made of a polyester 

50 (75 fim thick) in such an amount as to result in a thickness of 20 ujn on a dry basis. The coating was dried to form a 
pressure-sensitive adhesive layer (B). 

[0076] Subsequently, the pressure-sensitive adhesive layer (A) was bonded to the pressure-sensitive adhesive layer 
(B) so that these adhesive layers came into direct contact with each other. Thus, a percutaneous absorption -type 
pharmaceutical preparation was produced. After the production, this pharmaceutical preparation was heated at 70°C 
55 for 48 hours for the purposes of accelerating crossiinking and accelerating drug movement from one to the other layer. 
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EXAMPLE 7 



^^^StSSSn^n^ 8 ^' PreParatl '° n W3S Pr ° dUCed in the Same man ner - «" sample 
so,ut.on P for t^ur^^^Z^^Z ^ ™*« inC °*° ra,ed ,nto ^ P™""-""" adhesive 
70°C for 48 hours as in Example 6 P^^cHon, this pharmaceutical preparation was heated at 



COMPARATIVE EXAMPLE 1 



^^S^^^S^T^ ° f C ° P0,ymer -sensitive adhesive (a), 4 parts of 

fabric side of a laSna ed ^ 

(2 Rm thick) in s™anZunZZetul?n l°xZT ^T* ^ ^ 12 ^ and 9 P 0 '^ fi,m 

a percutaneous absorption-type pharmacou I f ft m ™ * ^ Th@ COatin 9 was dried to P rod ^ 
heated at 70°C for 48 hours ^' a '"™—P re P^ation. Afterthe production, this pharmaceutical preparation was 



COMPARATIVE EXAMPLE 2 



45 



^^^^X^^^JT^ ° f a ^ ,ic -P 0 ^erpressure-sensitive adhesive (a), 4 parts of 

polyester fabric £2 w g^ ^Xn^XZ7ZT^ ? * C ° mP ° Sed ° f 3 

of 40 um on a dry basis The coatina was Jin f T ( ^ > SUC " 3 " am ° Unt as t0 result in a thickness 

[0080] An ethyl acetate ZlZn^lZ !? 1 3 dru 9- containin 9 pressure-sensitive adhesive layer. 

of IP M a^^^^^T^ 9 , 9 ° 1 aCmC C ° POlymer P ressu ^-^nsitive adhesive (a), 52.1 part 

(75 um thick) ^ was aPP"'** to a release sheet made of a polyester 

drug-free pressure-sensittTadhesive layer 4 ° ^ ° n ° ** ThS C ° atin 9 Was dried t0 f °™ a 

Sve SSS^; JlSSS 8 Pr6 f Ure " SenS,tive adhesive was bonded to the drug-free pressure- 

absorptio tjpe S SS^^Z^II^ri °T J° *"* COntaCt With 6aCh 0ther ' Thus a P^"taneous 
heated at tSS fotTho^ Preparat,on was P roduced - Afte -- the production, this pharmaceutical preparation was 

COMPARATIVE EXAMPLE 3 

^^^^^^ZtS^ ° f aCry ' iC C K° P0,ymer «.ve adhesive (b), 10 parts 

polyester fabric (basis weTqh 12 Sand a 1 v! t TTo"'' ^ ^ ° f 8 ' aminated f " m C ° mp ° Sed of a nonwoven 
of 40 am on a r)n/ hJi . ~ JL " . - " " P °' yeSter ' " m (2 ^ m thick > in such amount as to result in a thickness 
[0083] An ethvTacetate sohrtT^T 1 3 dru 9- containin S Pressure-sensitive adhesive layer, 

of .pj, ™«o Z^^ C r ,Vmer ad hesive b), 50 parts 

(75 um thick) in such an «^^^^^^S2S^^!? ,, * * rS ' eaSe *•* madB ° f 8 P °' yeSter 
drug-free pressure-sensitive adhesive layer ^ °" ° ^ ^ The C ° atind Was dried t0 fo ™ a 

sen!!, SS^^ SS^i^^ 1 ^ adhSSiVe ' ay - was bonded to the drug-free pressure- 
absorption-type Phi^ °tner. Thus, a percutaneous 
heated at 70°C for 48 hours. produced. After the production , this pharmaceutical preparation was 



COMPARATIVE EXAMPLE 4 



50 



55 



^-^^^^^Z^ ° f aCrVl ? K° P0,ymer P— -nsmve adhesive (c), 10 parts 
polyester fabric (basis' w ig 12 l^^a o^T^^T- * * C ° mp ° Sed ° f a nonwoven 

of 60 um on a d^ basis The coatina was drfe^l f ? ( * ^ SUCh an amount as t0 result in a thickness 
[0086V An ethvT acJ ate soluSn nnnf 1 1 e ™ 3 dru 3- containin 9 Pressure-sensitive adhesive layer. 
Parts of IPM and oTI rlh" r° nta,n,ng 55 - 6 P arts of acr y'io copolymer pressure-sensitive adhesive (c) 44 4 

polyeste (75 XS^J^T^J^^^^ diiso P ro P ylate was a PP»- d *> * -lease sheet made of a 
to in a of 20 um on a d^ basis. The coating was dried 

^SZ^i* S?^^"^^ adheS ' Ve l3yer W3S b ° nded t0 tha d -9^ P-sure- 

srve layer so that these adhesive layers came ,nto direct contact with each other. Thus, a percutaneous 
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absorption-type pharmaceutical preparation was produced. After the production, this pharmaceutical preparation was 
heated at 70°C for 48 hours. 

COMPARATIVE EXAMPLE 5 

5 

[0088] An ethyl acetate solution containing 45 parts of acrylic copolymer pressure-sensitive adhesive (a), 15 parts 
of isosorbide dinitrale, 40 parts of IPM, and 0.3 parts of (ethyl acetoacetate)aluminum diisopropyfate was applied to 
the nonwoven-fabric side of a laminated film composed of a nonwoven polyester fabric (basis weight, 1 2 g/m 2 ) and a 
polyester film (2 jim thick) in such an amount as to result in a thickness of 60 u.m on a dry basis. The coating was dried 
10 to produce a percutaneous absorption -type pharmaceutical preparation. Afterthe production, this pharmaceutical prep- 
aration was heated at 70°C for 48 hours. 

COMPARATIVE EXAMPLE 6 

15 [0089] An ethyl acetate solution containing 47 parts of acrylic copolymer pressure-sensitive adhesive (b), 3 parts of 
estradiol, 50 parts of IPM, and 0.4 parts of (ethyl acetoacetate)aluminum diisopropylate was applied to the nonwoven- 
fabric side of a laminated film composed of a nonwoven polyester fabric (basis weight, 12 g/m 2 ) and a polyester film 
(2 ujn thick) in such an amount as to result in a thickness of 60 um on a dry basis. The coating was dried to produce 
a percutaneous absorption -type pharmaceutical preparation. Afterthe production, this pharmaceutical preparation was 

20 heated at 70°C for 48 hours. 

COMPARATIVE EXAMPLE 7 

[0090] An ethyl acetate solution containing 47 parts of acrylic copolymer pressure-sensitive adhesive (b), 3 parts of 
25 estradiol, and 50 parts of IPM was applied to the nonwoven-fabric side of a laminated film composed of a nonwoven 
polyester fabric (basis weight, 12 g/m 2 ) and a polyester film (2 umi thick) in such an amount as to result in a thickness 
of 40 pjD on a dry basis. The coating was dried to form a drug-containing pressure-sensitive adhesive layer. 
[0091] An ethyl acetate solution containing 48.5 parts of acrylic copolymer pressure-sensitive adhesive (b), 51.5 
parts of IPM, and 0.4 parts of (ethyl acetoacetate)aluminum diisopropylate was applied to a release sheet made of a 
3Q polyester (75 urn thick) in such an amount as to result in a thickness of 20 u,m on a dry basis. The coating was dried 
to form a basic-drug-free pressure-sensitive adhesive layer. 

[0092] Subsequently, the basic-drug-containing pressure-sensitive adhesive layer was bonded to the basic-drug- 
free pressure-sensitive adhesive layer so that these adhesive layers came into direct contact with each other. Thus, 
a percutaneous absorption -type pharmaceutical preparation was produced. Afterthe production, this pharmaceutical 
35 preparation was heated at 70°C for 48 hours. 

[0093] In Tables 1 and 2 are shown the compositions and dry thicknesses of the pressure-sensitive adhesive layers 
in each of Examples 1 to 7 and Comparative Examples 1 to 7. 



40 



45 



50 



55 



11 



EP 1 369 112 A1 



CO 



n 

c 

I? 



> 

•H 
CO 

0 



s 

> 

-P 
•H 
« 

W 
I 

s 

CO 

© 
M 
Oi 



CO — 
to 
o 



I 

CO 
CO 

o 
M 
O 



t 

* 

•H 
H 



C 
■H 



5 

n 

& Cd 

rt 0* 



4J 

C 

Q] 



•H 
h! 



I I 

cd o 

H «H 

ft -P 



G B £ 



n 

M 

ri V ft 



o 

•CP 



O 



Id 



U 



CM 

o 



H 



CM 

in 



o 

CM 



O 



£ CM 

u ° 



h1 



CM 



U 



ro 



1-9 
w 

u 



CO 



u 

CP 

>i 

cd 

Hi 

CD 
> 
-H 
CO 
CD 

I 



t 

u 
co 

0) 

G 
U 
ft 



(0 

> 

■H 
+J 
•H 
CO 
CJ 
CP 
CO 



0 

1 s 

3 ft 

cd 



«>C CO — . 



I 

0) 



I 



CO *2$ 

CJ H 



+> to 

CJ CO M 

•h d» m 

ft 



3 CO «rj 



fi H S - 
■H t» .2 



C3 



0) <T> 
> 

0 



H 



CM 

in 



H 



CM 

in 



H 



O 

m 



in 



o 

CM 



h1 

o 



CO 



H 



« 



m 



CD 
> 
•H 
-M 
•H 
CO 

C 

CD 
CO 

I 

CD 
U 
0 
CO 
CO 
CD 
M 
ft 



>1 

H 

Q 

i 3 

8 * 



CP 
H 

■9 

O 

CO 



I CD 

CD > 

M -H 

3 -P 

CO -H 

CO CO 

CD C 

M CD 

Oi CO 



CD 

■H 5 

s a 

r» CU 

5§ ft 

cd 



I 

g CD * 

X ft 53 
W 



H 



O 

m 



o 

O 

u _ 

§ 



<d 



CD Ok 

> • 

•H i> 

co ^ 

CD 



cd 



si 

CD 
> 
•H 

as 

4 



Oi 



> 

CO 
CD 

(d 



CD 

> 

•H 

CO 
0) 

<§ 

Id 



o 
in 



CD U> 

> • 

■h m 

co in 
ci 



o 

CM 



Hi 

» 



CO 



H 



4 

Of 



ID 



(O 



u 



CO 



a o a 



CO 



g 

H 



o 
m 



H 



o 
m 



m 



H 



CO 
CD 

ft? 



<5f 



r-4 
O 
H 
O 

CD 

a 



H 
O 
H 
O 

u 

ft 

o 



H 


H 


o 


O 


a 


c 


ft ^ 


R s 

8* 


O 




M 


H 


ft 


ft 





m 




CD 

•H ^» 
CO 
CD 

=§ 


hesive 
46 


hesive 
45 


id 




cd 


CM 


CO 




* 1 

X \ 

w 


Ex. 


» 

w 



in 



H 



0) 

n 
a) 

4 

id 



to 

* 

in 
m 



cd 

M 

8* 

CO 



CD 
5> 
H 
CO 
CD 

1 



m 



m 



CD 




CD 




c 




•S 




•H 








+» 




4J 




CO 


o 


CO 


o 


cd 


H 


cd 




H 




H 




<D 




CD 




N 




N 




cd 




cd 





CD 

co 
CD 

cd 



o 
m 



ID 



CD 

> o 
•H m 
to 



i 

cd 



CD 
+> 

cd 

4J 

CO 
•H 
M 

& 

6 

H 

>i 

% 

U 
ft 

o 

CO 
•H 



cd 



cd 

4J 
CD 

U CD 
cd 4J 



o 

CD 
0 

cd 



cd 



o 

H CO 



CD O 
~ ft 

• • ■ • 

W Hi 

3 u 



12 



EP 1 369 112 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



0) 

> 
■H 

n 



> 

■H 
4-> 
■H 
CO 
C 
CD 

cn 

I 

0) 
M 

tn 
ai 

M 

ft 

CD 

a) 

I 

B 



I 

M 
U 



i 

O 
0 

u 
o 



a) 



0 

O 



a) 
> 

•P 

co 
G 
CD 
Ui 
I 

CD 
M 
3 

CD 

cn 

■H 
*H 

cd 
+» 

c 
o 
u 
I 



to 



1 

H 



j id (i 



tn 
C 

N 



I 

CD -P 

M C 

C3 -H 

•H T3 



CO 
-P 
H 
ft! 

ft 



1 > 

CD >H 

to CO 

CD (D 

cm 



CP 

> 

CP +* 

rt ft 



1 

M 

0 co 



I 

cn 

CO 

o 
u 

O 



I 

■a 



4j m 
•H ft 



o 



CO 



u 



H 



CN 

in 



CO 



g to 



I I 

CO -H 



B 



H 

■a 



D 1 H -H 
* ft +> 



CD -P 
& M S3 



01 

-P 

M 



H TJ ft 



r-3 

to 

o 
a) 



1 

u 

CD 
CM 



-p 

O 



© 
H 

■8 

O 

to 

3 



h M 



CM 
H 



O 



> 

CI 

o 

€ 

a! 



o 



U 



o 

CN 



5 * 



H 



O 

in 



0 
> 

■H 

10 

0 



tfl 



o 
in 



o 



H 



o 

CN 



g <* 

a 0 



in 



CD VD 

> ' 

•H in 

co in 

CD 



o 
m 



H 

o 

H 

O 

&* 
S 



3 .r4 



CP 

to to 



n to © f 



co cd ft 



1 



I 

id 

M 



> 

■H 



I 

i CD 
MHO 



flfl W ft 25 



cd 



CD 

> vo 

•H 
CO 



in 



H 

O 
H 

O 

M 

ft 
O 



o 



cd m 



CO 
CD 



td 



GO 

«3« 



O 
ID 



O 



O 



g tn 



3 



g ^ 



H 



CD 



cd 



• H 
O * 

u a 



cd 



CD 

> VD 
■H *!# 
CO 
CD 



H 
O 

d 

cd 

u 

ft 

o 

M 
ft 



CN 



U B3 



CD 

> in 

CO 
CD 



td 



CD 
C 

•rl 
4J 

V) 

CCt 
H 
CD 

N 

0} 



o 



O X 



0 



0 

> o 
to 



CD 

id 



o « 



H 

o 

CO 

o 



CD 

cd 
M 
+> 

•rl 

3 -3 



rd 



CD 
> 
•H 
CO 
CD 



cd 



H 



O 

m 



H 
O 

cd m 

M 
4J 

CO 
CD 



O 

in 



© 

td n 

H 
+» 

CO 

CD 



■ m 

& • 

o * 



CD 

•H 

CO 
CD 



cd 



O 



CD 
> 

CO 
CD 



cd 



O M 

u w 



CD 

-P 

cd 

ft 

o 

CO 

r| 



CD 

CD -P 

-P td 
td -p 

■P CD 
CO o 

■H td 
M O td 

>i 4J C 

Q CD td 

U >i 

H td O 

>i o 

CL H CO 
O *H 

ft 3* H 

a CD O 

CO S—F ft 
•H 

• • • • 

Sow 

M *J U 



13 



EP1 369 112 A1 



EXPERIMENTAL EXAMPLES 



pv°!? , perc " taneous absorption-type pharmaceutical preparations produced in the Examples and ComnarativP 

^SZ-SSS rKJETuSE 2! uptake test and adhesive force TsSr 

ZidtSoT szs^ir n fo ; 1 ? minutes and the excess iactic acid soiuti - ^-^Ssl 

placedin a meveXj and?™. pharma ° eUt,< ; al Potion was chopped and immersed in 15 mL of distilled water 
TlTur^tlTn The resulting T StandardsoltJtion was ^ thereto. This mixture was shaken at 40°C 
amount of lacho a^hl^ T T T * ^ examined b V HPLC ""der the following conditions to determine the 

[0^6! " / PhamiaCeUtical Wndton. The results obtained are shown in Table 3. 

I.uuyt>] j ne HPLC conditions used are as follows. 

(Conditions for Lactic Acid Determination) 
[0097] 



Column 
Moving phase 
Column temperature 
Flow rate 
Detection method 
Internal standard solution 



YMC-Pack PolymerC18 ($4.6 x 250 mm) 
0.1% phosphoric acid 
25° C 

1 .0 mL/min 

absorbance measurement at UV 210 nm 
aqueous acetic acid solution (0.5->1000) 



EXPERIMENTAL EXAMPLE 2 - Adhesive Force Measurement 



Ed t^s^ absorption-type pharmaceutical preparation produced (hereinafter 



Example 1 



Example 4 



Example 5 



Example 6 



Example 7 



Table 3 

Amount of lactic acid taken up (mg/cm 2 ) 




Comparative Example 1 



Comparative Example 2 



Comparative Example 3 



0.042 



0.052 
0.048 
0.032 



0.036 



0.044 



0.051 



0.046 



Adhesive forces (g/24 mm) 



Adhesive force 1 
98 



92 



89 



125 
132 
112 



115 



96 



94 



122 



Adhesive force 2 
102 



95 



90 



119 
129 
109 



120 



425 



512 



621 
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Table 3 (continued) 





Amount of lactic acid taken up (mg/cm 2 ) 


Adhesive forces (g/24 mm) 






Adhesive force 1 


Adhesive force 2 


Comparative Example 4 


0.035 


109 


385 


Comparative Example 5 


0.002 


87 


88 


Comparative Example 6 


0.003 


116 


121 


Comparative Example 7 


0.004 


118 


124 



[0099] Table 3 shows the following. The basic-drug-containing percutaneous absorption-type pharmaceutical prep- 
arations of Examples 1 to 7 according to the invention each took up lactic acid but had almost no difference between 
adhesive force 1 and adhesive force 2. Namely, these were stable pharmaceutical preparations unsusceptible to the 
influence of lactic acid. 

[0100] In contrast, the basic-drug-containing pharmaceutical preparations of Comparative Examples 1 to 4 each 
were an unstable preparation which took up lactic acid and suffered a considerable change in adhesive force due to 
the lactic acid. 

[01 01 ] The basic-drug-free pharmaceutical preparations of Comparative Examples 5 to 7 each showed no difference 
between adhesive force 1 and adhesive force 2. This indicates that in basic-drug-free pharmaceutical preparations, 
lactic acid is not taken up by the preparations depending on the kind of the drug. 

[0102] The percutaneous absorption-type pharmaceutical preparation of the invention can be prevented from suf- 
fering a decrease in the cohesive force of the pressure-sensitive adhesive layer when lactic acid as a sweat component 
is taken up. Consequently, the present invention provides: a stable percutaneous absorption-type pharmaceutical prep- 
aration for the percutaneous absorption of basic drugs which does not cause a decrease in the cohesive force of the 
pressure-sensitive adhesive layer even in the presence of sweat components due to perspiration during wear and 
which is free from a cohesive failure and resultant adhesive remaining when stripped off; and a process for producing 
the pharmaceutical preparation, 

[0103] While the invention has been described in detail and with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes and modifications can be made therein without departing 
from the scope thereof. 

[0104] This application is based on Japanese patent application No. 2002-164973 filed June 5, 2002, the entire 
contents thereof being hereby incorporated by reference. 

Claims 

1. A percutaneous absorption -type pharmaceutical preparation which comprises a substrate and, superposed on 
one side thereof in this order, 

a pressure-sensitive adhesive layer (A) comprising a pressure-sensitive adhesive and a basic drug, and 
a pressure-sensitive adhesive layer (B) comprising a pressure-sensitive adhesive crosslinked with a crosslink- 
ing agent other than an organometallic compound, metal alcohoiate, and metal chelate compound. 

2. The percutaneous absorption-type pharmaceutical preparation of claim 1 , wherein the pressure-sensitive adhesive 
of the pressure-sensitive adhesive layer (B) is a pressure-sensitive adhesive crosslinked with one or more 
crosslinking agents selected from the group consisting of polyisocyanate compounds, organic peroxides, melamine 
derivatives, polyfunctionai compounds, amino resins, silane compounds, diol compounds, polyol compounds, bi- 
sphenoi compounds, and sulfides. 

3. The percutaneous absorption-type pharmaceutical preparation of claim 1 , wherein at least one of the pressure- 
sensitive adhesive layer (A) and the pressure-sensitive adhesive layer (B) contain a liquid plasticizing ingredient. 

4. The percutaneous absorption-type pharmaceutical preparation of claim 1 , wherein the pressure-sensitive adhesive 
of the pressure-sensitive adhesive layer (A) and the pressure-sensitive adhesive of the pressure-sensitive adhe- 
sive layer (B) have the same composition. 
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l^ZTlT a Jf° r Ption-type pharmaceutical preparation of claim 1 , wherein at least one of the pressure- 
s' I™*!! Jhh , preS f D U : e " SenSitiVe adhSSiVe layer < A > and the pressure-sensitive adhesive of the pres- 
sure-sens,t,ve adhesive layer (B) each are an acrylic copolymer pressure-sensitive adhesive. 

6. The percutaneous absorption-type pharmaceutical preparation of claim 5, wherein the acrylic copolymer pressure- 
fB aoZ: r 80 " ° f press — si «- adhesive .ayer (A) or the pressure-sensitL adhes^ Lyer 

icXTin whteh th° e P l y r r T'T "I C ° p0| y meri2in g from 60 *> »% by weight of at least one alkyl (meth) 
aery late ,n wh,ch the alkyl has 4 to 1 2 carbon atoms with from 2 to 40% by weight of at least one functional monomer 

7 ' ^nn^rT eOUS absorpn ° n ^ e pharmaceutical preparation of claim 6, wherein the functional monomer is a 
™ , TL h , aVlng ° ne ° r more subs tituents selected from the group consisting of a carboxyl group, a hydroxyl 
group, a sulfo group, an ammo group, an amido group, an alkoxyi group, a cyano group, and an acyloxy group 

8 ' L h mor" tane ° US abs , or P ti ° n - t yP e Pharmaceutical preparation of claim 7, wherein the functional monomer is one 
or more monomers selected from the group consisting of (meth)acrylic acid, 2-hydroxyethyl (meth)acrvlate stv- 
CC^^SST* Vi -' P ~ ~ VI ( m eth)ac.,aL, a/.lonVile, 

9. A process for producing a pharmaceutical preparation of the percutaneous absorption-type which comprises: 

ba S ^L°"°ri n L a Pr f SU T t enSitiVe adhSSive ,a y er W comprising a pressure-sensitive adhesive and a 
oasic drug on one side of a substrate; and 

comoound ' TH *, P ™ ssur °- Mve adhesi ^ with a crosslinking agent other than an organometallio 
compound metal alcoholate, and metal chelate compound in the absence of any basic drug to obtain a 

ZrltUTi pressure - sensitive adhe sive and forming a pressure-sensitive adhesive layer (B) comprising the 
crosslmked pressure-sensitive adhesive on the pressure-sensitive adhesive layer (A) 
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